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英文缩写 英文全称 中文全称 
CFE 
Ethyl acetate extract of 
Corbicula fluminea 河蚬乙酸乙酯萃取物 
MTT Methyl Thiazolyltetrazolium 噻唑蓝 
PBS Phosphate Buffered Saline 磷酸盐缓冲液 
DMSO Dimethyl Sulfoxide 二甲亚砜 
AO Acridine orange 吖啶橙 
EB Ethidium bromide 溴乙锭 
SDH Succinodehydrogenase 琥珀脱氢酶 
PI Propidine iodide 碘化丙啶 
FCM Flow cytometry 流式细胞术 
PS Phosphatidyserine 磷脂酰丝氨酸 
FITC Fluorescein isothiacyanate 异硫氰酸荧光素 
ROS Reactive oxygen species 活性氧 
CA Cholic acid 胆酸 
DCA Deoxycholic acid 去氧胆酸 
CDCA Chenodeoxy cholic acid 鹅去氧胆酸 
LCA Lithocholic acid 石胆酸 
UCDA Ursodeoxycholic acid 熊去氧胆酸 
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进一步分离，最终得到 Cf1、Cf2、Cf3 三个主峰。用 MTT 法和流式细胞术研
究河蚬提取物的抗癌作用，结果表明，河蚬乙酸乙酯萃取物对肝癌细胞具有浓
度和时间依赖性的增殖抑制作用，处理细胞 48 h、72 h后，IC50分别为 135 µg/mL
和 70 µg/mL，处理后的肝癌细胞经流式细胞术检测，细胞出现明显的凋亡峰，
细胞周期出现 G0/G1 期阻滞。通过对从河蚬乙酸乙酯萃取物中分离出的 Cf1、









应，细胞出现明显的 G0/G1 期阻滞现象，Annexin V-FITC/PI 双染和 DNA 片段
分析显示鳄鱼胆汁能够诱导 SMMC-7721 细胞凋亡。ROS 检测和 RT-PCR 的结
果提示，鳄鱼胆汁诱导肝癌细胞凋亡的过程伴随着胞内 ROS 的升高，以及 Mt 
p53 和 c-myc 基因表达的降低。结合以上结果分析鳄鱼胆汁诱导肝癌细胞凋亡
可能的分子机制是通过升高胞内 ROS 的水平，下调 Mt p53 和 c-myc 基因的表
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Abstract 
Hepatocarcinoma is one of the most ubiquitous malignance cancers. For the 
treatment of hepatocarcinoma, surgical resection is currently still the preferred 
method. But the recurrence rate of surgical resection is high and the tumor often 
present at an advanced unresectable stage at the time of diagnosis for the majority 
patients, which eliminates the surgical approach as a curative measure. Thus, it is 
important to find out an effective therapeutic method excluded surgical. Medication 
plays and important role in the therapy of hepatocarcinoma, it can be used alone or 
used with other methods in combination therapy. Therefore, it is urgent to research 
and find out new effective and low toxicity therapeutic drugs for hepatocarcinoma. 
In this study, cultured human hepatocarcinoma cell line SMMC-7721 in vitro 
was used as the model for drug screening. We obtain ethyl acetate extract of 
Corbicula fluminea (CFE) through methanol and organic solvent extraction. After 
HPLC, three main peaks were puritied, we named them Cf1、Cf2、Cf3 respectively. 
The antitumor activity of Corbicula fluminea extracts was measured by MTT 
method and flow cytometry. The result showed that CFE displayed growth 
inhibitory effect in a dose and time manner againsted hepatocarcinoma 
SMMC-7721 cells. SMMC-7721 cells were treated with CFE for 48h and 72h, the 
IC50 were 135 µg/mL and 70µg/mL, respectively. Flow cytometry analysis showed 
that CFE could induce the emergence of the peak of apoptosis, and arrest the cell 
cycle at G0/G1 phase. We futher investigated the inhibiton activity of Cf1、Cf2 and 
Cf3, and discovered that Cf1 was the most effective component in CFE. 
During this research, we compared the antitumor activity of different extraction 
of Crocodylus siamensis bile, and we find out that hepatocarcinoma cell was more 
sensitive to the saline solute components of Crocodylus siamensis bile than other 
extract. So we used saline solute components of Crocodylus siamensis bile for the 
futher studies. The morphological change of SMMC-7721 cells was detected by 
inverted microscope and fluorescence microscope. The effects of Crocodylus 
siamensis bile on the cell cycles and cell apoptosis of SMMC-7721 were observed 
by flow cytometry (FCM). Annexin V-FITC/PI was used to study the cell apoptosis. 
DNA Ladder analysed the nuclear chromatin DNA changes in hepatocarcinoma cell. 
The accumulation of ROS in the SMMC-7721 cells was measured by FCM. 
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WAF1/CIP1. The result showed that the saline solute components of Crocodylus 
siamensis bile could significantly change the morphology of SMMC-7721 cells. 
Flow cytometric profiles revealed that the extract of Crocodylus siamensis bile led 
to the increase of the cell percentage of G0/G1 phase and the cell percentage of 
apoptosis. DNA Ladder method and Annexin V-FITC/PI method proved that the 
extract of Crocodylus siamensis bile could induce the apoptosis of the human 
hepatocarcinoma SMMC-7721 cells in vitro. During this process, ROS 
accumulation was mediated and the expression of Mt p53 and c-myc were 
down-regulated, which were determined by FCM and RT-PCR. The possible 
molecular mechanisms of apoptosis effect induced by Crocodylus siamensis bile on 
hepatocarcinoma cells were considered to down-regulating the expression of Mt p53 
and c-myc, which led to the increase of the cell percentage of G0/G1 phase and the 
inhibiton of cells growth, and then induced the apoptosis of the human 
hepatocarcinoma SMMC-7721 cells.  
 












































携带者比 HBV 阴性者的肝癌发病率高 100 倍[4]。HBV 能通过将自身基因组整




国和意大利等发达国家则以 HCV 感染为主。国外资料的 Meta 分析结果显示，
HCV 感染对肝癌的 OR 值达 11.5，而且与 HBV 混合感染表现出协同作用[7]。
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基因突变，并主要发生在 249 和 254 位密码子上，突变的 p53 蛋白可以抑制野
生型 p53 介导的细胞凋亡以及 DNA 修复功能[9]。在中国和非洲等肝癌流行地
区中既有黄曲霉毒素饮食暴露又伴随有慢性 HBV 感染。 
1.1.1.3 饮水污染 
饮水污染是肝癌的又一病因。70 年代苏德隆教授提出饮用沟塘水居民比一










现重度饮酒者（每周饮酒精量超过 370 mL），患肝癌的危险性增加 4 倍。定期
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